Background {#s0005}
==========

Diabetes is a major public health problem, and one of the common chronic non-communicable diseases in the world [@b0005]. About 629 million people worldwide are projected to develop diabetes mellitus (DM) by the year 2045, with the highest estimates in developing countries [@b0010]. The burden of DM in Africa has been increasing, and which substantially affects Africa\'s health care systems [@b0015]. Erectile dysfunction (ED) in men is a common underestimated complication of DM [@b0020]. Globally, about 322 million adult men are estimated to develop ED by the year 2025 [@b0025]. ED is the inability to achieve and maintain an erection sufficient to permit satisfactory sexual intercourse [@b0030]. ED in a man with diabetes is currently considered to be the most reliable indicator of organ-related and vascular complications [@b0035].

Though the debate about the mechanism of ED among diabetic patients is on-going, evidence suggests that it is often related to a complex mechanism involving several factors including arterial impairment, poor glycemic control, neurologic damage, autonomic neuropathy, and hormone imbalance [@b0020], [@b0040], [@b0045], [@b0050], [@b0055]. Though ED in patients with DM is a highly preventive challenge, it highly threatens the well-being of clients by increased psychological distress [@b0060], [@b0065], decreased quality of life [@b0070], [@b0075], and increased risk of cardiovascular disease [@b0080], [@b0085].

The prevalence of ED in patients with diabetes varies widely in different studies across the globe. For instance, it has been reported 35.8% in Italy [@b0090], 64.6% in Japan [@b0095], 65.4% in Korean [@b0100], 86.1 in Saudi Arabia [@b0105], 38.9% in India [@b0110]. Besides, one review in Africa found that the pooled prevalence of erectile dysfunction was 71.45% among diabetic patients [@b0115]. Though the influencing factors for ED are multifactorial and complex. A review of several studies showed that autonomic neuropathy [@b0120], increased adipose mass[@b0125], increased blood pressure [@b0130], [@b0135], [@b0140], [@b0145], cardiovascular disease [@b0130], smoking [@b0130], [@b0135], [@b0140], [@b0145], [@b0150], low education level [@b0135], HbA1c \>7% [@b0135], [@b0155], [@b0160], age \>50 years [@b0110], [@b0135], [@b0150], [@b0160], [@b0165], increasing duration of diabetes [@b0165], presence of depressive symptoms [@b0110], high income [@b0160], fat-rich diets [@b0170], and other diabetic complications [@b0175], were all found to be statistically associated with ED among DM.

Identification of associated factors is a significant consideration in decreasing the risk and magnitude of ED. Therefore, several studies have shown that determining risk factors can be used as benchmarks to design appropriate prevention measure through lifestyle modification, such as exercise and weight loss, cessation of smoking, and appropriate glycemic control through diet [@b0180], [@b0185], [@b0190]. However, contributing factors related to ED are not been well known. Therefore, this study aimed to systematically evaluate the influencing factors of ED in DM patients using evidence-based medicine. This report provides a scientific basis for a better understanding of the causes of DM complicated with ED and preventive strategies.

Methods {#s0010}
=======

Data sources and search strategy {#s0015}
--------------------------------

First, Joanna Briggs Institute, and PROSPERO databases were searched to ensure whether a systematic review and meta-analysis was previously carried out or for the presence of ongoing research related to the current topic. A preliminary search was conducted in the English databases such as PubMed, Google Scholar, African Journals Online, Scopus, Web of Science, and the Cochrane Library articles published from inception to April 16, 2020. In addition, a manual search of grey literature and other related articles were deployed to identify additional relevant research. Endnote X 8.1 reference manager software was used to collect and organize search outcomes and for removal of duplicate articles. The searches were restricted to full texts, free articles, human studies, and English language publications. The search terms used a combination of relevant medical subject headings (MeSH) and phrases: "erectile dysfunction", "sexual function", "sexual dysfunction", "impotence", "diabetes mellitus", "diabetes", "risk factors", "determinates", "predictors", "Africa", and "names of each Africa countries". Boolean operators like "AND" and "OR" were used to combine search terms. Mainly, to fit the advanced PubMed database, the following search strategy was used in ([Supplementary file 1](#s0125){ref-type="sec"}).

Eligibility criteria {#s0020}
--------------------

The inclusion criteria were: (1) observational studies investigating ED risk factors in patients with DM; (2) studies published in peer-reviewed journals or grey literature; (3) articles published in English from inception to April 16, 2020; and (4) studies from Africa countries and include male participants \>18 years of age. Excluded studies if: (1) they were not fully accessible; (2) overlapping data; (3) they possessed a low-quality score as per the stated criteria; (4) reported outcome measures was not odds ratios (ORs) or relative risks (RRs) with 95% confidence intervals; (5) case series, letters, comments and editorials; and (6) included only females.

Study selection {#s0025}
---------------

Following the search, all identified citations were uploaded into EndNote version 8.1 and duplicates were removed. Titles and abstracts were then screened by two independent reviewers (WSS & YAA) for assessment against the inclusion criteria for the review. Potentially relevant studies were retrieved in full, and their citation details imported into STATA software. The full text of selected citations was assessed in detail against the inclusion criteria by two independent reviewers (HAA& TYA). Reasons for exclusion of full text studies that did not meet the inclusion criteria were recorded and reported in the systematic review. Any disagreements that arose between the reviewers at each stage of the study selection process were resolved through discussion.

Data extraction and quality assessment {#s0030}
--------------------------------------

Two (HAA &YAA) investigators independently performed data extraction. The Joanna Briggs Institute (JBI) tool used for the data extraction [@b0195]. For each included study, we extracted data including the name(s) of the author(s), year of publication, study countries, study design, sample size, data collection year, sampling technique, diagnostic criteria used for ED, and risk factor data including the definition of risk factors, ORs, RRs, and corresponding confidence intervals (CIs). Newcastle-Ottawa Scale (NOS) was used to examine the methodological quality of each selected articles[@b0200]. Based on the previous literature reports, studies were included in the analysis if they scored ≥5 out of 10 points in three domains of ten modified NOS components [@b0200]. Moreover, any disagreements at the time of data abstraction and quality assessment resolved by discussion and consensus ([Supplementary file 2](#s0125){ref-type="sec"}). Furthermore, the risk of bias of selected articles was assessed using the risk of bias tool for prevalence studies developed by Hoy et al. [@b0205]. The risk of bias within the articles chosen papers were classified as either low, moderate, or high. Two authors independently carried out the risk of bias assessment of the included studies.

Statistical analysis {#s0035}
--------------------

We used random-effects DerSimonian and Laird model to assess the pooled risk estimates reported as odds ratios and 95% confidence intervals [@b0210]. All of the results were reported as odds ratio (ORs) with 95% confidence intervals to compare dichotomous variables. Heterogeneity across the included studies was checked using the chi-square based Cochran\'s Q test and the I^2^ statistical test [@b0215]. To investigate the sources of heterogeneity sensitivity and subgroup analysis were performed. The meta-analysis performed using the STATA version 14 statistical software for Windows [@b0220].

Data synthesis and reporting {#s0040}
----------------------------

The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guideline was used to report the pooled risk estimates of ED in patients with DM [@b0225]. All processes of study screening, selection, and inclusions are described using a flow diagram. Finding was presented using forest plots and summary tables.

Results {#s0045}
=======

Selection of the studies {#s0050}
------------------------

Initial database searching recovered 1,431 unique records, which were catalogued in citation management software (EndNote X8.1). Of these 1,426 studies were retrieved from PubMed (3 2 4), Scopus (28), Google Scholar (5 1 0), Web of Science (30), Wiley Online Library (1 2 7), and African Journals Online (4 0 7). On the other hand, the remaining 5 articles were found through manual search. Out of them, 679 duplicate records were identified and removed. Following removal of duplicate studies, the titles and abstracts were evaluated, and 658 studies were excluded based on the pre-specified inclusion criteria. Then, 94 studies were included for further assessment. After reviewing the full text, based on the pre-defined criteria and quality assessment, only 17 articles were included for the final analysis ([Fig. 1](#f0005){ref-type="fig"}).Fig. 1Flowchart of study selection process.

Baseline characteristics of the included studies {#s0055}
------------------------------------------------

A total of 17 studies with 6,002 study participants were included to identify risk factors of erectile dysfunction among diabetic patients. Regarding to study design, all included studies were cross-sectional the number of participants per study ranging from 70 to 1,600. Risk factors of ED patients with DM were obtained from various countries in Africa. Five of the studies included in this review were from Nigeria [@b0230], [@b0235], [@b0240], [@b0245], [@b0250], four from Ethiopia [@b0255], [@b0260], [@b0265], [@b0270], three from Ghana [@b0160], [@b0275], [@b0280], one each from South Africa [@b0285], Egypt [@b0155], Kenya [@b0290], Zimbabwe [@b0295], and Tanzania [@b0300]. Concerning the sampling technique 12 of the studies [@b0155], [@b0160], [@b0230], [@b0235], [@b0240], [@b0245], [@b0250], [@b0270], [@b0275], [@b0280], [@b0290], [@b0295] used consecutive sampling to select study participants. However, one study [@b0300] did not report the sampling method. Different diagnostic criteria were used to assess ED in DM patients. These consisted of 11 studies used the International Index of Erectile Function tool [@b0155], [@b0230], [@b0235], [@b0240], [@b0245], [@b0250], [@b0255], [@b0260], [@b0290], [@b0295], [@b0300]. Two of the studies used the Golombok Rust Inventory of Sexual Satisfaction criteria [@b0160], [@b0275]. Only one study used the Sexual Health Inventory for Men items [@b0285] and the remaining one [@b0255] used changes in Sexual Functioning Questionnaire. Concerning the type of DM reported risk factors of ED, ten [@b0160], [@b0255], [@b0260], [@b0265], [@b0270], [@b0275], [@b0285], [@b0290], [@b0295], [@b0300] studies were included both type 1 and type 2 DM. The quality score of included studies, based on the Newcastle-Ottawa quality score assessment, was moderate to high for all 17 articles assessed ([Table 1](#t0005){ref-type="table"}).Table 1Baseline characteristics of the included studies.Authors \[reference\]Publication\
YearStudy\
CountrySample SizeDiagnostic criteria for EDRisk factorsMeasure of associationSampling\
TechniqueType of DMQuality ScoreEffect sizep-valueUgwu et al [@b0240]2016Nigeria160IIEF-5Duration of DM\
P. vasulardisease\
HbA1c ≥ 7%\
Testosterone\
Autonomic neuropathyaOR = 1.14(1.02--1.28)\
aOR = 3.8(1.28,11.67)\
aOR = 7.1(2.49,20.37)\
aOR = 6.6(2.61--16.83)\
aOR = 3.5(1.82--6.79)0.024\
0.016\
\<0.001\
\<0.001\
\<0.001ConsecutiveType2**6**Obi et al. [@b0245]2016Nigeria300IIEF-5AGE\
SBPMean = 60.7 ± 10.3\
Mean = 135.23 ± 21.490.048\
0.003ConsecutiveType2**7**BELLO KS, et al. [@b0250]2017Nigeria311IIEFAge\
Divorced\
Unemployment\
HTN\
SBPX^2^ = 29.382\
X^2^ = 7.446\
X^2^ = 17.503\
X^2^ = 11.440\
X^2^ = 5.089\<0.001\
0.026\
0.001\
0.001\
0.032ConsecutiveType2**8**Amidu et al. [@b0275]2013Ghana300GRISSAge\
SBP\
DBP\
duration of DMr = 0.39\
r = 0.23\
r = 0.19\
r = 0.260.001\
0.001\
0.01\
0.001ConsecutiveType\
1&2**6**Worku et al. [@b0265]2010Ethiopia305NRAge\
Duration of DM0.045\
0.012Systematic random samplingType 1&2**7**Asefa et al. [@b0270]2019Ethiopia423CSFQ-14Age\
lack of education\
divorced\
depression\
comorbidity\
not exerciseaOR: 3.9(2.32--6.85)\
aOR: 3.2(1.60--6.39)\
aOR: 5.3(2.35--11.86)\
aOR: 4.0(2.32--7.10)\
aOR: 2.0(1.18--3.58)\
aOR: 1.62(1.47--1.77)0.001\
0.001\
0.02\
0.001\
0.01\
0.037ConsecutiveType\
1&2**6**Annani-Akollor et al. [@b0280]2019Ghana1600NRAge\
Married\
Read and write0.04\
0.03\
0.01ConsecutiveType2**7**El Saghier et al. [@b0155]2015Egypt70IIEF-5Age\
BMI kg/m2\
WC cm\
SBP mmHg\
DBP mmHg\
HBA1c%\
TestosteroneaOR = 0.68 (0.58,0.80)\
aOR = 0.55(0.41,0.72)\
aOR = 0.89 (0.84,0.94)\
aOR = 0.81(0.74, 0.89)\
aOR = 0.73 (0.62,0.85)\
OR = 0.02(0.004,0.114\
aOR = 1.4 (1.21, 1.63)0.001\
0.001\
0.001\
0.001\
0.001\
0.001\
0.001\
ConsecutiveType2**7**Kemp et al. [@b0285]2015South Africa150SHIMAge\
Body mass index\
P. neuropathy\
On diureticaOR = 1.1(1.05, 1.17)\
aOR = 1.09(1.01, 1.18)\
aOR = 1.22(1.04,1.45)\
aOR = 5.26(1.89,14.6)0.001\
0.049\
0.018\
0.002Simple random samplingType 1&2**7**Likata et al. [@b0290]2012Kenya350IIEFAge\
P. education\
2nd education\
Duration of DMaOR = 4.8(1.1,22.2)\
aOR = 8.3 (2.1,33.8)\
aOR = 12.9(3.1,52.8)\
aOR = 4.7 (1.9,11.6)\
0.039\
0.001\
0.003\
0.001ConsecutiveType\
1&2**7**Mutagaywa et al. [@b0300]2014Tanzania312IIEFAge\
p. neuropathy\
p. vascular disease\
Monofilament test couldn't feelaOR = 7.1(1.2--40.7)\
aOR = 5.9(1.6--21.3)\
aOR = 2.5(1.2--5.3)\
aOR = 4.9(2.6--9.5)0.001\
0.001\
0.001\
0.001UnspecifiedType 1&2**7**Olarinoye et al. [@b0230]2006Nigeria77IIEFAge\
Duration of DM0.04\
0.04ConsecutiveType2**7**Owiredu et al. [@b0160]2011Ghana300GRISSAge\
Income\
Obese\
No exerciser = 0.39\
r = 0.20\
aOR = 10.4(2.3--47.6)\
aOR = 2.0(1.1--3.6)0.001\
0.01\
0.003\
0.023ConsecutiveType\
1&2**7**Pasipanodya et al. [@b0295]2018Zimbabwe348IIEFAge\
SBP\
On HTN drug\
HbA1C \> 7%0.009\
0.009\
0.007\
0.02ConsecutiveType 1&2**6**Seid et al. [@b0255]2017Ethiopia249IIEFAge \> 60\
duration of dm\
high monthly incomeaOR = 15(3.21, 70.16)\
aOR = 3.7(1.2,11.05)\
aOR = 0.28(0.13,0.61)0.001\
0.001\
0.015Systematic random samplingType\
1&2**8**Ugwumba et al. [@b0235]2018Nigeria325IIEFAge\
FBS\
HBA1c\
Duration of DM\
BMIaOR = 1.05(1.03,1.08)\
aOR = 1.03(1.01,1.08)\
aOR = 5.9(4.01,7.07)\
aOR = 2.7(1.48,5.23) aOR = 2.22(1.17,3.36)0.02\
0.001\
0.001\
0.002\
\<0.001ConsecutiveType2**7**Walle et al. [@b0260]2018Ethiopia422IIEFAge\
Duration of DM\
Dm complicationaOR = 7.1(2.61,19.45)\
aOR = 3.9 (1.06,17.36)\
aOR = 5.2(2.04--13.42)\<0.05\
\<0.05\
\<0.05Systematic\
Random samplingType\
1&2**6**[^1]

Review findings {#s0060}
===============

Risk factors of erectile dysfunction {#s0065}
------------------------------------

Seventeen studies reported risk factors associated with ED in diabetic patients. However, in most the studies the method to assess this association was varied. In the majority of studies, correlates of ED included systolic and diastolic high blood pressure, long duration of diabetes, older age, glycosylated haemoglobin, autonomic neuropathy, and obesity [@b0155], [@b0160], [@b0230], [@b0235], [@b0240], [@b0245], [@b0255], [@b0260], [@b0265], [@b0285], [@b0290], [@b0295].

Association of age and duration of diabetes on erectile dysfunction {#s0070}
-------------------------------------------------------------------

The majority of the reports described the effects of age on ED in patients with DM; all 16 studies were cross-sectional. Of these reports, only those that described the data in terms of the odds ratio, relative risk and categorical variables were included, therefore eight cross -sectional studies were included. In the present analysis, the pooled effect of eight studies [@b0155], [@b0235], [@b0255], [@b0260], [@b0270], [@b0285], [@b0290], [@b0300] showed that being over 40 years was statistically associated with ED in patients with DM (OR = 1,24; 95%CI; 1.03, 1.51). The heterogeneity test (I^2^ = 90%) showed significant evidence of variation across studies. Therefore, the random-effects model was used to pool the results. On the other hand, eight of the studies reported the effects of duration of diabetes on erectile dysfunction. Of these, only studies reported data in terms of odds ratio, relative risk and categorical variable were included. Therefore, five cross-sectionall studies were included in the final analysis. The pooled effects of five studies [@b0235], [@b0240], [@b0255], [@b0260], [@b0290] showed that a duration of diabetes for \>10 years was statistically associated with ED in patients with DM (OR = 2.63; 95%CI; 1.27, 5.43). The heterogeneity test (I^2^ = 72.2%) shows moderate evidence of variation across studies ([Fig. 2](#f0010){ref-type="fig"}).Fig. 2The pooled effect of age and duration of diabetes on erectile dysfunction.

Other influencing factors {#s0075}
-------------------------

In the present review, those who had peripheral neuropathy were 2.34 times more likely to develop ED compared to those who had no peripheral neuropathy (OR = 2.34; 95%CI; 1.51, 10.72). In addition, those who had testosterone level \<8 nmol/l were nearly 3 times more likely to develop ED in patients with DM (OR = 2.83; 95%CI; 1.06, 12.86). Similarly, those who had not involved in the physical exercise were 63% more likely to develop ED compared to those who had physical exercise (OR = 1.63; 95%CI; 1.49, 1.78). Furthermore, those who had the peripheral vascular disease were nearly 3 times more likely to develop ED compared to those who had no peripheral vascular disease (OR = 2.85; 95%CI; 1.54, 5.27), ([Fig. 3](#f0015){ref-type="fig"}).Fig. 3The effect of peripheral neuropathy, testosterone, exercise and vascular disease on ED.

Glycemic control and risk of ED {#s0080}
-------------------------------

According to our current systematic review, four observational studies reported the effect of glycosylated haemoglobin on ED. Most of the reports were from Nigeria [@b0235], [@b0240]; one from Zimbabwe [@b0295], and Egypt [@b0155]. The results indicated that patients with glycosylated haemoglobin \>7% had increased occurrence of ED.

Hypertension and risk of ED {#s0085}
---------------------------

Hypertension was significantly associated with ED. In a study conducted in Egypt, Type 2 DM patients with systolic hypertension and diastolic hypertension were more likely to have erectile dysfunction [@b0155]. Besides, similar several other studies also reported on the effects of hypertension on ED [@b0245], [@b0250], [@b0275], [@b0295]. Moreover, one study showed that hypertensive patients with diuretics treatment were nearly 5 times increased the risk of ED [@b0285]. Likewise, in a study conducted in Zimbabwe reported that those patients with antihypertensive therapy had higher risk of ED [@b0295].

Body mass index (BMI) and risk of ED {#s0090}
------------------------------------

Most studies reported that being overweight or obese was a strong predictor of erectile dysfunction. For instance, BMI \>30 kg/m^2^ level was associated with ED in patients with DM 1.09 (95%CI: 1.01--1.18), and a 2.22 (95%CI: 1.17--3.36; P \< 0.001) [@b0235], [@b0285]. In addition, a 1 kg/m^2^ increase in body mass index level has been found to be associated with erectile dysfunction (OR 0.55, 95%CI: 0.41--0.72; P = 0.001)[@b0155].

Discussion {#s0095}
==========

The current systematic review and meta-analysis included 17 relevant studies published from inception up to 4/15/2020 on ED in people with DM residing in Africa. This study aimed to synthesize evidence on the risk factors of ED in patients with DM in Africa. Based on the pooled analysis of the adjusted odds ratio of studies, old age, duration of DM, BMI ≥30 kg/m^2^, deficient in testosterone level, peripheral neuropathy, peripheral vascular disease, and not involved in the physical exercise were associated with ED of diabetic patients.

The results of this study showed that the increased duration of the disease had a statistically significant effect on ED in patients with DM. This finding is consistent with previous research conducted in Israel [@b0305], Korea [@b0100], Sir Lanka [@b0310], and Kuwait [@b0135]. Therefore, we are suggest that early screening for the primary disease is essential to prevent and delay the progression of ED.

The current study revealed that age \>40 years leads to 24% more likelihood of developing erectile dysfunction. This finding is in support of previous studies conducted in Turkey [@b0315], China [@b0320], Korea [@b0100], Belgium [@b0065], and Kuwait [@b0135]. Our study suggests that assessment of ED could be a part of a more comprehensive prediction of patients\' with advanced age. Also, screening among such a highly selected population may help identify those that would most benefit from pharmaceutical interventions and life-style changes [@b0325].

In the present review, those who had testosterone levels \<8 nmol/l were nearly 3 times more likely to develop ED in patients with DM. This finding was supported by studies done on Bulgaria [@b0330], and USA [@b0335]. Testosterone could enhance copulation through dopamine release in the medial preoptic area perhaps through up-regulation of NO synthesis [@b0340]. Therefore evidence showed that testosterone therapy might moderately improve sexual desire and erectile function in men with Type 2 diabetes [@b0345]. Besides, men with ED, hypoactive sexual desire and retarded ejaculation should be screened for the testosterone deficiency and treated accordingly [@b0350].

Many studies have demonstrated that exercise can help prevent ED in patients with DM [@b0095], [@b0100], [@b0305]. In the present finding, we found that those who were not involved in the physical exercise were 63% more likely to develop ED compared to those who had physical exercise. Therefore, evidence showed that physical activity protected against ED. An assessment of the association between ED and physical activity in population-based studies with meta-analysis, demonstrated that higher physical activity was seen to lower the risk of ED [@b0355].

In the present review, those who had peripheral neuropathy were 2.34 times more likely to develop ED compared to those who had no peripheral neuropathy. This finding was consistent with previous reports in Korea [@b0100] and Germany [@b0360]. Though we did not identify previous studies which support our findings, in the present meta-analysis those who had peripheral vascular disease were nearly 3 times more likely to develop ED compared to those who had no peripheral vascular disease.

Previous studies have demonstrated that hypertension is highly associated with ED among diabetic patients [@b0135], [@b0310], [@b0365], [@b0370]. Likewise, we did observe such a relationship in this study. The present review was also reported in the effect of hypertension on ED [@b0245], [@b0250], [@b0275], [@b0295]. Mean blood pressures, both systolic and diastolic, were significantly associated with ED among diabetic patients.

Many studies have revealed that a BMI ≥30 kg/m^2^ is strongly associated with ED in patients with DM [@b0135], [@b0305], [@b0375], [@b0380], [@b0385]. Though the present study would not pool the effect of BMI on ED, the review showed that BMI \>30 kg/m^2^ level was substantially associated with ED in patients with DM [@b0235], [@b0285]. In addition, a 1 kg/m^2^ increase in body mass index level is associated with ED [@b0155].

Several studies [@b0100], [@b0305], [@b0390], [@b0395] found a positive association between poor glycaemic control and the magnitude of ED in diabetic men. In this study, four observational studies [@b0155], [@b0235], [@b0240], [@b0295] reported the effect of glycosylated haemoglobin on ED. The results indicated that glycosylated haemoglobin \>7% increased the occurrence of ED. In addition, meta-analysis evidence demonstrated that the risk of ED is higher in type 2 diabetic men with poor glycaemic control than those with good control [@b0400]. Furthermore, the currently reported risk factors for diabetes-related erectile dysfunction include lack of education [@b0255], divorced [@b0250], [@b0255], depression [@b0255], comorbidity [@b0255], autonomic neuropathy [@b0240], type 2 diabetes mellitus [@b0255], unemployment [@b0250], wait circumstance [@b0155].

The implications of these findings are clear: findings should guide health care professionals to increase patient awareness about diabetes-related ED, to monitor and maintain glycaemic control closely. Furthermore, identifying risk factors may help health care professionals treat DM patients with ED during their clinical care. This systematic review is not free of limitations. First, the results may not be generalizable, as no data were found for all of the African countries. Second, we only used English language articles, although our target was Africa which could be in several other languages such as Spanish, French, or Portuguese. Third, all included studies were cross-sectional study design, cause-effect relationships, therefore, cannot be reflected in this review.

Conclusion {#s0100}
==========

This study found that long duration of DM, age \>40 years, testosterone deficiency, peripheral neuropathy, not involved in physical exercise, and peripheral vascular disease were significantly associated with increased risk of ED among diabetic patients. The findings provide a scientific basis for a further understanding of the risk factors of ED in patients with DM and serve as a baseline for preventive strategies. Therefore, situation-based interventions and country context-specific preventive strategies should be developed to decrease the risk factors of ED among patients with DM.

Implication for practice {#s0105}
========================

Based on the evidence in this review, health professionals are recommended to inform diabetes patient about the risk of developing erectile dysfunction. Comorbidities enhance the risk of the problem and should be evaluated appropriately and treated. Health care professionals should treat DM patients with ED during their clinical care.
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[^1]: NR; not reported; GRISS: Golombok Rust Inventory of Sexual Satisfaction; IIEF: International Index of Erectile Function; SHIM: Sexual Health Inventory for Men; CSFQ-14: Changes in Sexual Functioning Questionnaire-fourteen items; DM: diabetes mellitus.
